Sept. 16, 1941. D. L. McNEAL 2,256,404
V ’ FLUID PRESSURE BRAKE MEANS ‘
Filed Aug._ 31, 1940

» 2N QN
8 QLS &
NN~ &““%‘\\3‘.#
D Q ‘:\—\\-‘,n%’@&:ls o
O~ IR <
NN N R
X OB ,l; NQ
WA\ 7 Qi N >
0{' W NN O o
et YN ] : N
L~ N S 9
(O %/IIIIIII/: 17 .mmlll//llllllllll‘ 1 (la
Q Dl
A N e |
AAANANNNNNNNNRNANA NN -
NY OO g0 N ’ SN \ )
Do®ONG 0 |\\§%\\\\§\\\ %
9 O 10 N !\\\;\ *\_. N
o\ > s N % TE\\\.X\\\H =
10 : NN N\
D R RS e NN
Q 0 g @ Nlo ;;\,\»\\\\\\\\\\\\\w ‘
Q QQq Yo &) o o
ol N D Z I
N NSO N A
N A N \ S .
5 Q ~ ‘ .
- Ly
Q 3o t
@ ! Y ‘. \\CU Q
=  fuvig A
29 e o
i ol NN »
,_‘_ LN I‘) N _ .
X I al 5
-
qONE W~ ¥ N <7
0 % < Eg% %LD O e
~ Q VY AEZS ~
% NS S NQ
R fvg LS R AN 8 ~
izl oy 0 .
% o QQ
o YN ¥ DAY U
Ay ¥ =
) ey oG |
S’l\) 9) [} N
5 v A
" .
©
INVENTOR
R DONALD L.McNEAL
BY ST
e 7 7 S
ATTORNEY . .




Patented Sept. 16, 1941

UNITED STATES

2,256,404

PATENT OFFICE

2,256,404
FLUID PRESSURE BRAKE MEANS
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This invention relates to fluid pressiure brakes
and more particularly to fluid pressure brake
equipment for railway locomotives.

In Patent No. 2,173,940, issued September 26,
1939, to Ellis E. Hewitt and myself, there is dis-
closed a locomotive brake equipment embodying

- electropneumatic means for controlling the
brakes on the locomotive and cars of a train
electropneumatically on the well known straight
air principle and automatic means for controlling
the brakes on the locomotive and cars through
a brake pipe on the usual automatic principle.

The automatic means on the locomotive is
adapted to operate on a service reduction in brake
pipe pressure to effect a service application of
locomotive brakes and upon an emergency re-
duction in brake pipe pressure to effect an emer-
gency application of the brakes. This automatic
means, which is shown in simple diagrammatic
form in the patent, may as stated therein be
similar to the control valve device shown and
fully described in Patent No. 2,152,257 issued on
March 28, 1939, to Ellis E. Hewitt and myself. :

Associated with the automatic means above
mentioned is an emergency application delay
valve device for retarding an emergency applica-
tion of brakes on the locomotive so that when
the locomotive is coupled to a long train its
inertia may be utilized to retard the running in
of slack in the train and thus avoid possible
damage to or wrecking of the itrain. In short
trains the gathering of the proportionately small-
er amount of slack is not dangerous at the time
an emergency application of brakes is effected,
so under such a condition the emergency delay.
valve device is not needed. Accordingly a two
position cock is provided on the locomotive for
controlling the delay valve device. This cock
has one position for rendering the delay valve
device effective for long train operation and an-
other position for rendering the delay valve de-
vice ineffective as when the locomotive is hauling
a short train.

The emergency delay valve device just men-
tioned comprises a diaphragm arranged to con-
trol a communication through which an emer-
gency application of brakes on short trains is
adapted to be effected at the usual emergency
rate. When the two position cock is positioned
for long train operation this diaphragm is oper-
ated to close the communication just described so
that a choked communication by-passing the
diaphragm becomes effective to control the rate
of the emergency application, said choked com-
munication having such flow capacity as to re- 55°
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tard the emergency application of the locomotive
brakes to the desired degree to provide for the
gentle gathering of slack in long trains, as above
mentioned. ) :

This choked communication was not intended
to retard the rate of a service application of
brakes, as was described in Patent 2,173,940, It
has been found however that if the delay valve
device should be in the position for long train
operation when the locomotive is coupled -to a
short train of for instance five cars, this choked
communication does restrict the fow of fluid
under pressure for applying the brakes in effect-
ing a service application, so that in effecting such
an application the pressure at the supply side
of the choked communication builds up above
that at the opposite side. Now the supply side
of this choked communication is connected in

. effecting a service application of the brakes to

a safety valve as shown and described in Patent
2,152,257 above referred to. This safety valve
is provided to limit the degree of a service appli-
cation of the brakes and as will be apparent will
operate under a short train condition just men-
tioned to limit by venting fuid under pressure
the increase in pressure at the supply side of the
choked communication, during which time the
pressure at the opposite side of the choked com-~
munication, which determines the degree of brake
application, is building up. The fluid under pres-
sure thus vented through the safety valve comes
from an auxiliary reservoir and it will therefore
be apparent that any loss of such fiuid results
in a reduction in the degree of brake application
which should be obtained for the selected reduc-
tion in brake pipe pressure, and this is unde-~
sirable. -

The principal object of the invention is there-
fore the.provision of an improved emergency de~
lay valve device for the locomotive brake equip-
ment above described which is adapted to obviate
the loss of fluid under pressure and the delay in
obtaining a service application of brakes under
conditions such as just described. . .

" Other objects and advantages will be apparent
from the following more detailed description of
the invention.

In the accompanying drawing; Fig. 1 is a dia-
grammatic view, partly in section and partly in

- outline, of a portion of a locomotive brake equip~

ment embodying the invention: Fig. 2 is a dia-
grammatic view of a portion of a control valve
device shown in Fig, 1 and embodying a modifi-
cation of the invention; and Fig. 3 is a diagram-~
matic view of a portion of a control valve device
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shown in Fig. 1 embodying still another modifica-
tion of the invention.

DESCRIPTION OF EMBODIMENT IN Fia. 1

The locomotive brake equipment shown in Fig.
1 may be similar to that disclosed in Patent
2,173,940 above referred to, only those parts being
shown however which are required for a clear
understanding of the invention.

As shown, the locomotive brake equipment com-
prises an automatic brake controlling valve de-
vice | adapted to be controlled through the me-
dium of a brake pipe 2, an auxiliary reservoir 3,
an emergency reservoir 4, a pressure relay valve
device 5, a brake cylinder device 6, a main reser-
voir 1, a delay cock 8 arranged convenient for
operation by the engineer of the locomotive, a
feed valve device 8 of any suitable structure
adapted to operate to supply fluid at a desired
reduced pressure to a pipe 10 from the main
reservoir 1, said pipe leading to one side of the
delay cock 8, and a sanding valve device i1.

The automatic brake controlling valve device
{ comprises a pipe bracket 12, an emergency valve
device 18 mounted on one face of said bracket, a
filler piece {4 mounted on an opposite face of
said bracket, an emergency delay valve device
i5 -carried by said filler piece and a service or
triple valve device 16 also carried by said filler
piece.

The service valve device {8 comprises, merely
for the purpose of illustration, a piston 1T having
at one side a chamber {8 connected through a
passage ‘19 in the filler piece 14, a passage 20
provided in a nut 2{ mounted in the bracket 12
and a passage 22 with the brake pipe 2. The
piston 17 has at its opposite side a valve cham-
ber -23 connected by a passage 24 extending
through the filler piece {4 and bracket 12 fo a
pipe 25 leading to the auxiliary reservoir 3. Dis-
posed in the valve chamber 23 is a main slide
valve 26 and an auxiliary slide valve 21 mounted
on said main slide valve, the piston T being pro-
vided with a stem 28 for controlling the two slide
valves in the usual manner,

The parts of the service valve devme i6 have a
release position, as shown in-the drawing, which
they may assume when the brake pipe 2 is
charged with fluid under pressure and the brakes
are released and in which a feed groove 29 estab-
lishes . communication around the piston I
from. chamber I8 to the chamber 23 through
which fluid under pressure from the brake pipe
is adapted to flow to the chamber 23 and thence
to the auxiliary reservoir 3 for charging same.
Also in the release position of piston {7 a passage
30 is open to chamber 8 so that fluid under pres-
sure supplied from the brake pipe tosaid chamber
may flow to the emergency reservoir 4 for charg-
ing same by way of said passage, past a check

bracket-12 and thence through pipe 33. In the
release position of the main slide valve 28 a
cavity 34 therein connects a passage 35 fo.an
atmospheric port 38 through which communica-
tion. a-release of brakes after an automatic ap-
plication is adapted to be effected.

The piston {7 .is adapted to respond to a re-
duction in pressure in brake pipe 2 and thereby
in piston chamber 18 at either a service or an
emergency rate to move the slide valves 28 and
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27 to an application position in which.a service -

port 36a in the main slide valve is uncovered by
the auxiliary .slide valve 21 and registers with
passage 35 for supplying fluid under pressure
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from the auxiliary reservoir 3 to said passage for
effecting an application of the brakes. Upon a
subsequent increase in brake pipe pressure for
effecting @ release of brakes the parts of the
triple valve device are adapted to be returned to
their release position shown in which the auxil-
iary and emergency reservoirs will be recharged
with fluid under pressure from the brake pipe
2 and the passage 35 will be connected with the
atmospheric port 86 for effecting a release of
brakes as above mentioned.

The emergency valve device {3 comprises &
piston 40 having at one side a chamber 41 con-
nected to the brake pipe through a passage 42
and the passage -22. The piston 46 has at the
opposite side a valve chamber 43 connected to a
quick action chamber 44 and containing a main
slide valve 45 connected to the piston 40 for
movement thereby upon an emergency reduction
in brake pipe pressure, the slide valve 45 remain-
ing in the release position shown, at all other
times.

The emergency valve device 13 further com-
prises a high- pressure valve preferably in the
form.of a valve piston 46 having at one side a
chamber 41 and provided on its opposite face
with a valve seal 48 for engagement with an an-
nular seat rib 49 provided in the casing. A spring
50 in chamber 47 acts on the valve piston 46 for
urging same into sealing engagement with the
seat rib 49.

The annular space surrounding the seat rib
49 at the one face of the valve piston 46 is con~
nected by passages 51 and 32 and pipe 33 to the
emergency reservoir 4 so that fluid at emergency
reservoir pressure is always present in said space.
The passage 51 is also connected by a passage
52 to the seat of the emergency slide valve 45.

The seat rib 49 encircles a space at the one
face. of valve piston 46 which is connected to a
passage 53 communicating through a passage 54
in the pipe bracket 12 with a passage 39 in the
filler piece {4, the passage 35 in the service ap-
plication valve device 18 also communicating with
the passage 59.

In the emergency valve device 13 the passage
53 is connected by a passage 56 to the seat of
the emergency slide valve 45. The emergency
slide valve has a cavity 57 which in the release
position of said valve, shown in the drawing, con-
nects the passage 56 to a passage 58 which leads
to a safety valve device 59. The slide valve 45
also has a -cavity 68 which in the release position
of said valve connécts passage 52, which is con-
stantly supplied with fluid under pressure from
the emergency reservoir 4, to a passage 6! leading
to.chamber 47 at the opposlte face of the high
pressure valve piston 46. Emergency reservoir
pressure is thus provided in valve piston chamber
47 at all times when the emergency slide valve
45 is in its normal position shown so as to render
spring 58 effective to maintain the valve piston
45 seated against the seat rib 43 and thereby pre-
vent. the flow of fluid under pressure from the
emergency reservoir past said valve piston to the
passage 53. The slide valve 45 also has a cavity
62 which in the release position of the valve con-
nects a passage 63 with an atmospheric passage
64. The passage 63 is connected to a pipe 65
which leads to the sanding valve device 11.

It is well known that in an emergency valve
device of the type shown and above described
the main slide valve 45 is adapted to remain in
its normal position shown when the brakes on
the locomotive are released as well as upon &
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service reduction in pressure in the brake pipe 2.
However upon an emergency reduction in pres-
sure in the brake pipe and thereby in piston
chamber &1 the piston 49 is adapted to be oper-
ated by the pressure of fluid in valve chamber
43 and quick action chamber 44 to move the slide
valve 46 from the position shown to an emergency
position. In the emergency position the cavity
62 is adapted to connect the passage 61 to the
atmospheric vent passage 84 to thereby vent the
fluid under pressure from chamber 47 at the
spring side of the high pressure valve piston 46.
When this occurs fluid at emergency reservoir
pressure acting on the opposite face of the valve
biston 46 outside of the annular seat rib 49 ig
adapted to move said valve piston away from
said seat rib to thereby permit fluid at emergency
reservoir pressure to flow from passage 51 to the
bassage 83 and thence through passage 54 to
passage 55 in the filler piece 14. The fluid pres-
sure supplied by the service valve device (6 to
passage 33 upon an emergency reduckion in brake
pipe pressure also flows to the passage 99 from
which the fluid pressure supplied by both the
service and emergency valve devices is adapted to
flow to the relay valve device 5 for effecting an
emergency application of brakes, as will be later
described in further detail.

In the emergency position of slide valve 45
cavity 57 is moved out of registry with passage
58 and said passage is lapped so that the safety
valve device 58 is rendered inoperative to limit
the pressure of fluid supplied to Dpassage $3 for
effecting an emergency application of brakes.

The slide valve 45 also has a passage 67 con-
nected at one end to the cavity 57 and which co-
operates therewith in emergency position of said
valve to establish a communication between: the
Passages 56 and 63 to thereby supply fluid under
pressure to pipe 68 for actuating the sand valve
device fi.

The sand valve device Il comprises a casing
containing a piston 18 having at one side a
chamber T{ connected to pipe 65 for receiving
fluid under pressure therefrom in the emergency
position of the emergency valve device I to ef-
fect movement of the piston 19 in g downwardly
direction, as viewed in the drawing, to effect sand-
ing of the track rails. When the emergency

valve device I3 is in its normal position shown,
biston chamber 71 in the sand valve device i 4 is:

vented through pipe 65 under which condition
the sanding piston 18 is adapted to occupy the
position shown in which the supply of sand for
sanding of the rails is cut off. The sand valve
device 11 and its association with the emergency
valve device {3 as shown in Fig. 1 is in no way
pertinent to the embodiment of the invention
being described but is pertinent to the embodi-
ment shown in Fig. 3 to be later described.

The emergency delay valve device 15 comprises
a casing section 72 secured to the filler piece i4,
a casing section 13 mounted on the section 12, and
a cover T8 secured to the section 13. )

A flexible diaphragm 75 is clamped between the
two sections 72 and 73 and has secured to one
face a valve 16 adapted to engage an annular
seat rib 717. The diaphragm 75 is open at one
face to a chamber 18 provided around the seat
rib T1. Within the seat rib 11 is an annular
recess 19, the valve 76 being provided to open
and close communication between said recess and
the chamber 78. -

The recess 19 is connected by way of passages
80 and 81 to the passage 55 in filler piece 14. The
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chamber 18 is connected by a passage 82 and g -
pipe 83 to the relay valve device 5. In the
casing section 72 the passages 80 and 82 are in

permanent two-way communication through a
restricted emergency delay port 84 in & choke

plug 85. The passage 82 is also connected to the

passage 88 through an unrestricted release com-

munication 88 containing check valves 81, said

valves being operative to prevent the flow of fluid

in the direction from passage 808 to passage 82, as

will be apparent.

At the opposite face of the diaphragm 15 is a
chamber 88 which in the casing section I3 is con-
nected through a passage 89 to a bore 80. The
hore 89 opens through an annular seat rib 94, at
one.end of the bore to a chamber $2 and through
a seat rib 93 at the opposite end of the bore to
a chamber 94. A valve 95 is slidably mounted in
chamber 82 and is adapted to engage the seat
rib 81 for closing communication between said
chamber and the bore 98. A valve 9§ is slidably
mounted in chamber 94 for engagement with seat
rib 83 to close communication between said
chamber and the bhore 98. The valves 95 and 9§
are connected for movement in unison by a stem
8T which is of smaller diameter than the bore and
which extends therethrough, said stem being of
stuch length that only one of the valves can be
seated at a time.

The valve 85 is provided with one or more
slots 98 providing communication between the
opposite sides of the valve, and for the same
purpose similar slots 99 are provided in the
valve 96. : :

The chamber 94 is connected by a passage 180
to passage 55 in the filler piece 14. The chamber
92 is connected by a passage {8} and pipe 102
to the delay cock 8.

The delay cock & comprises a casing contain- -
ing a rotary plug valve {83 which is adapted to
be turned by a handle §84 to either g non-delay
position in which it is shown or to a delay posi~
tionin which said handle will occupy the position
indicated by line {87. The plug valve 193 has a
passage 105 adapted in the non-delay position to
establish a communication between pipe 102 and
a port 186 in the casing for venting said bipe and
thereby chamber 92 in the delay valve device 15,
In the delay position of plug valve 102 the pas-
sage 105 in the plug valve is adapted to connect
the pipes {0 and {02 so that-fluid under pressure
supplied by the feed valve device 9 to the pipe
10 may flow to the chamber 82 in the delay valve
device 1§ for thereby moving the valves 95 and
96 to the position shown.

The relay valve device 5 may be of any desired
well known type adapted to operate upon the
supply of fluid under pressure to pipe 83 to supply
fuid at a corresponding pressure to the brake
cylinder device 6 for applying the brakes on the
locomotive and upon the release of fluid under
bressure from said pipe to effect g corresponding
release of fluid under pressure from the brake
cylinder device 8 for releasing the brakes on the
locomotive. Devices of this type are so well
known that a further description thereof ‘is not
essential in the present application.

OPERATION OF EMBODIMENT IN Fie. 1
Delay cock 8 in the non-delay position
If it is desired to effect a service application
of brakes a service reduction in pressure in brake
pipe 2 is effected by the usual service operation
of the engineer’s brake valve device (not shown)
and the service application valve device {6 re-
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sponds thereto to supply fluid under pressure
from the auxiliary reservoir '3 to passage 35
through which it flows to passage 55 in the filler
piece {4. Fluid under pressure thus supplied
to passage 55 flows therefrom through passages
81 and 80 to the restricted port 84 in the choke
plug 85 in the delay valve device [5 through
which port it may flow to passage 82 and thence
to the relay valve device 5 for operating same to
supply fluid at a corresponding pressure to the
brake cylinder device § for applying the brakes
on the locomotive.

The emergency slide valve 4% remains in ifs
normal position shown in effecting a service ap-
plication of the brakes so that the safety valve
device 59 is connected to passage 55 and said
safety valve device is so adjusted as to permit the
build up of pressure in said passage for oper-
ating the relay valve device 5 to a certain de-
sired degree and to then operate to prevent any
further increase so as to thereby limit the degree
of a service application of brakes on the locomo-
tive as determined by the pressure of fluid sup-
plied to the brake cylinder device 6.

On long trains the rate of reduction in brake
pipe pressure obtained from the usual service
operation of the engineer’s brake valve device is
relatively slow and the service application valve
device 16 operates to limit the rate of reduction
in auxiliary reservoir pressure in valve chamber
23 by flow to passage 35 to a correspondingly
slow rate as governed by the amount which the
service port 36¢ is opened or throttled by the
auxiliary slide valve 27. Under this condition
the restricted port 84 in choke plug 85 offers
substantially no restriction to the flow of fluid
under pressure to the relay valve device 5. Thus
the pressure of fluid will build up in the passage
82 and in the relay valve device § substantially
with and in proportion tc the increase in pres-
sure in passage 81 which is in communication
with the safety valve device 59, as a result of
which the safety valve device will not operate
to release any fluid pressure :until the desired
pressure is obtained in the relay valve device 8.

However, in the case of a relatively short train,
such as five cars, the pressure in brake pipe 2
will . reduce at a faster rate in response to the
usual ‘service operation of the engineer’s brake
valve device than on longer trains, in which case
the service port 36 in the main slide valve 26
of the service application valve device 16 will be
fully uncovered by the auxiliary slide valve 27
and a service choke (08 then becomes effective
to limit the rate at which fluid may flow from the
auxiliary reservoir to passage 55 for effecting a
service application of brakes. = However in short
trains such as five cars, the rate at which fluid

flows through the choke 168 to passage 85 is such ‘

that the emergency delay choke 84 would act to
restrict the flow from passage 81 to passage 82
so that the pressure of fluid in passage 8 {, which
is in communication with the safety valve device
59, would tend to increase more rapidly than that
in passage 82 which is connected to the relay
valve device 5. If such should occur then the
safety valve device 59 would operate to vent
fluid under pressure from passage §5 prior to the
pressure in passage 82 and in the relay valve de-
vice 5 becoming built up to the setting of the
safety valve device, in which case an undesired
loss of fiuid under pressure from the auxiliary
reserveir would occur with a consequent reduc-
tion in the degree of pressure which should be
obtained in the relay .valve device 5, and conse-
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duently in the brake cylinder device 6, for the se~
lected degree of reduction in brake pipe pressure.

This restricting of the supply of fluid under
pressure to the relay valve device 5 and the un-
desired loss of fluid under pressure through the
safety valve device 59 is avoided however, in
effecting a service application of brakes in the
present apparatus in the following manner.

It will be noted that the pressure of fluid sup-
plied to passage 81 flows to the recess 19 and acts
therein on the valve 16, With the delay cock 8
in the non-delay position shown, chamber 88 at
the opposite side of the diaphragm 75 is open to
the atmosphere past the valve 95, which will be
unseated at this time, and thence through pipe
182 so that, as will be apparent, the pressure of
fluid acting in recess 719 on the valve 16 will un-
seat said valve to thereby open the by-pass be-
tween passages 81 and 82 around the emergency
delay port 84 in the plug 85 and through this by-
pass the pressure of fluid in passage 82 and there-
by in the relay valve device 5§ will increase with
the pressure in passage 81 and thereby at the
safety valve device 59. The safety valve de-
vice will therefore not operate to vent fluid under
pressure until the pressure acting at the relay
valve device 5 is built up to the setting of the
safety valve device. .By this arrangement the
emergency delay port 84 in the delay valve de-
vice 15 is prevented from restricting the rate
of a service application of brakes and the safety
valve device 59 is rendered effective to control
the pressure of fluid at the relay valve device 5
so as to avoid premature operation of the safeby
valve device therewith a consequent loss of fluid
from the auxiliary reservoir and loss in the de-
gree of brake application obtainable on the lo-
comotive for a chosen degree of reduction in
brake pipe pressure at a service rate.

As above described diaphragm chamber 88 in
the delay valve device 15 is adapted to be venied
past the unseated valve 95 and through the de-
lay cock 8 when in the non-delay position shown.
In the drawing the valve 85 is shown seated thus
closing  communication between the chamber 28
and pipe 102 leading to the delay cock 8. If
the valve 85 should be seated at the time a serv-
ice application of brakes is effected with the de-
lay cock 8 in the non-delay position, said valve

50- will be promptly unseated in the following man-

ner. .

It will be noted that fluid under pressure sup-
plied by the service application valve device 16
to passage 55 also flows through passage 109 to

55 chamber 94 at the outer face of the valve 96. The
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rate at which fluid under pressure will thus be
supplied to chamber 94 at the right hand side
of valve 86 is adapted to exceed the rate at which
fluid under pressure can flow through the slots

6o’ 99 to the opposite face of said valve so that a

differential of pressures will be obtained on said
valve for effecting movement thereof in the di-
rection of the left hand and into engagement with
seat rib 93. This movement of the valve 96 is

65~ adapted to unseat the valve 95 to thereby open

the venting communication from the diaphragm
chamber 88 above described.

If it is desired to effect an emergency applica-
tion of the brakes on the locomotive the pressure
fluid in brake pipe 2 is reduced at an emer-

gency rate and the service application valve de-
vice 16 operates in the same manner as above de-
scribed to supply fluid under pressure from the
_auxiliary reservoir to passage 85 and thence

75" through the service choke 108 to passage 55. Afb
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the same time as the service application valve de-
vice 16 operates the emergency valve device I3
also operates, the piston 48 thereof responding to
the reduction in brake pipe pressure to move the
slide valve 45 to its emergency position.

In the emergency position of slide valve 45 cay-
ity 62 therein connects passage 61 leading to the
spring side of the high pressure valve piston 46
to the atmospheric port 64 so that the filuid un-
der pressure in chamber 47 is vented to the at-
mosphere. When this occurs emergency reser-
voir pressure acting on the opposite face of the
valve piston 46 outside of the seat rib 49 moves
said valve piston away from said seat rib and
thereby connects passage 51 from the emergency
reservoir 4 to passage 58 so that fluid under pres-
sure from said reservoir is permitted to fow to
passage 53 and thence through passage 54 to pas-
sage B8 at a rate determined by an emergency
choke 109.

Fluid under pressure is thus supplied to the
passage 55 from both the auxiliary and emer-
gency reservoirs and thence flows through the
passage 81 to the emergency delay port 84 in
choke 85 and also to recess 79. Chamber 88 at
the opposite face of diaphragm 75 is at this time
open to the atmosphere through the delay cock 8
so that the pressure of fluid in recess 79 acts to
unseat the valve 11. The fluid under pressure
supplied to passage 81 then flows to passage 82
past valve 76 as well as through the restricted
delay port 84, the rate of supply to passage 82
being limited by the combined flow capacities of
the service choke {08 and emergency choke 169.
Fluid thus supplied to passage 82 flows to the re-
lay valve device 5 and actuates same to supply
fluid under pressure to the brake cylinder.device
6 at a corresponding rate for thereby effecting an
emergency application of the locomotive brakes.

In the emergency position of slide valve 45
passage 58 leading to the safety valve device 59 is
disconnected from passage 53 so that said safety
valve is ineffective to limit the pressure obtained
in the relay valve device 5 for actuating same.
Also in the emergency position of slide valve 45
the port 67 and cavity 57 connects passage 56 to
passage 63 so that fluid under pressure will flow
from passage 53 to pipe 65 and thence to piston
chamber Ti in the sanding valve device i for
effecting operation of said device to sand the rails
under the locomotive.

Delay cock 8 in delay position

With the delay cock 8 in the delay position in
which the handle 164 will occupy the position in-
dicated by the line 107, the plug valve 183 will be
conditioned to disconnect pipe 182 from the at-
mospheric vent port 186 and to connect same
through the port 105 in said valve to the feed
valve pipe 10. Fluid at feed valve pressure is
then supplied from the pipe 10 to the pipe 102
and thence through passage 181 to chamber 92
at the left hand side of check valve 95 in the
emergency delay valve device 15. .

The rate at which fluid under pressure is thus
supplied to the chamber 92 at the left hand side
of the valve 85 exceeds the flow capacity of slots
98 to such an extent that a differential of fluid
Pressures will be created on said valve to ensure
movement thereof in the direction of the right
hand and into sealing engagement with the seat
rib 81, In this position of valve 95 diaphragm
chamber 88 is opened past the valve 96 to pas-
sage 100 leading to passage 55 in the filler piece
14 so that in effecting either a service or an
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emergency application of brakes fluid pressure
supplied to passage 55 is adapted to flow to the
diaphragm chamber 88 at the right hand side of
diaphragm 75 at the same time ag supplied
through passage 81 to the recess 19 at the oppo-
site side of the diaphragm.

In effecting a service application of brakes the
rate at which fluid under pressure is supplied
from the auxiliary reservoir to passage 55 and
thereby to passage 81 on'a long train is such with
respect to the flow capacity of port 84 in the
plug 85 that the pressure in passage 82 will build
up substantially with that in passage 8! so that
the position of diaphragm 75 and check valve 76
associated therewith under this condition is im-~
material.

However, on a relatively short train of for in~
stance five cars the rate at which fluid is sup-
plied by the service valve device 16 to passage 81
is faster than on a long train and such that the
bort 84 in choke plug 85 would act to restrict the
flow to passage 82, as hereinbefore described.
Under this condition it will be noted that with
the delay cock 8 in delay position the pressure in
diaphragm chamber 88 will tend to build up sub-
stantially with that in recess 19 at the opposite
side of the diaphragm, while the pressure . in
chamber 78 at said opposite side of the dia-
bhragm will start to build up at a slower rate.due
to the restricting effect of the emergency delay
port 84. However, as has been determined from
actual operation of the mechanism, the rate of
increase in chamber 78 is sufficiently rapid with

- respect to the capacity of the service_choke 108
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" that an insufficient differential of forces is pro-

vided on the diaphragm 75 to hold the valve 78
seated, which is probably due to the greater re-
sistance to flow in the communication leading to
chamber 88. The by-pass between bpassages 81
and 82 past valve 16 and around the restricted
port 84 in choke plug 85 is consequently opened
to provide for the pressure in Pbassage 82, ana
thereby that in the relay valve device 5, increas-
ing substantially with that in passage 8{ which

»acts at the safety valve device 58, By thus pro-

viding for the opening of the delay check valve 75
with the delay cock 8 in the delay position in ef-
fecting a service application of brakes it will be
apparent that the port 84 in choke 85 will not

“restrict the rate of a service application of the

brakes on a short train and the safety valve de-
Vvice §9 will not prematurely aperate since it will
in effect be directly subject to the build up of
pressure in relay valve device §. -

In effecting an emergency application of brakes
however the rate at which fluid under pressure is
supplied to the passage 8¢ and to diaphragm
chamber 88 by operation of both the service ap-
plication valve device {8 and emergency applica-

-tion valve device {3 so exceeds the rate at which

‘the emergency delay port 84 in choke plug 85
permits the flow of fluid to Ppassage 82 and dia-
phragm chamber 78 that a sufficient differential
of fluid pressure is promptly obtained on the
diaphragm 75 for holding the check valve 76
firmly seated. The supply of Auid under pressure
to the relay valve device 5 and thereby to the
brake cylinder device § will therefore be delayed
to provide the desired delayed emergency appli-
cation of locomotive brakes as controlled by the
capacity of the emergency delay port 84.

The check valve 76 will be forced against its
seat as just described until the emergency ap-
blication of brakes is substantially completed at
which time the fluid pressures in the auxiliary




6

and emergency reservoirs 3. and.4 will become
equalized with that acting in the relay-valve
device 5 and in valve chambers 88 and 18 at
opposite sides of the diaphragm 15. This equali-
zation of pressures on the opposite sides of dia-
phragm 715 is however immaterial since it does
not occur until after the application of brakes is
substantially completed.

DESCRIPTION OF EMBODIMENT OF INVENTION SHOWN
v Fie 2

If desired, the emergency choke 109 shown in
Fig. 1 may be dispensed with and a choke 112 hav-
ing the same flow capacity as choke 189 may be
provided in passage 55 between the connections of
said passage with passages 81 and 100, the choke
i 12 Tunctioning in this location to control the rate
at which fluid is supplied from the emergency
reservoir to the relay valve device 5 by operation
of .the emergency valve device {3 in effecting an
emergency application of the brakes the same
as in the embodiment shown in Fig. 1, as will be
apparent.

It is to be noted however that in effecting a
service application of brakes with the delay cock
8 in delay position the choke {12 is effective to
restrict the flow of fluid to passage 180 and there-
by to diaphragm chamber 88, and this ensures a
faster rate of pressure build up in recess 19 and
diaphragm chamber 78 than obtained in dia-
phragm chamber 88. The choke 12 therefore
provides for obtaining a sufficient differential of
pressures on the opposite sides of diaphragm 15
for promptly unseating the valve 76 in effecting
3 service application of brakes with the delay
cock in the delay position so as to avoid re-
stricting the rate of the brake application as well
as the undesired operation of the safety valve
device 59, above described.

In effecting an emergency application of brakes
with the delay cock 8 in the delay position, the
choke 112 will also act to insure an increase in
pressure in diaphragm chamber 88 ahead of that
in the recess 19 and chamber 18 at the opposite
side of the diaphragm so as to thereby provide an
adequate differential of pressures on the dia-
phragm 15 for firmly holding the check valve 76
seated, as desired to obtain a delay emergency
application of the locomotive brakes.

With the present service and emergency rates
of brake application employed it has been de-
termined that the structure shown in Fig. 1 will
accomplish the same results as that shown in

10

15

20

25

30

35

40

45,

50

Fig. 2, that is, there is no need for eliminating !

the emergency choke 109 already provided in the
pipe bracket 12 of these devices and adding a
choke 112 to the filler piece {4 as shown in Fig. 2.
Any change in the present rates of brake ap-
plication, such as increasing the service rate,
might however prevent the structure shown in
PFig. 1 from accomplishing the desired result, un-
der which condition the structure shown in Fig. 2
could be employed, since the location of choke
1i2 ensures the desired operation of the emer-
gency delay valve device 15 under all service
and emergency conditions.

DESCRIPTION 0F EMBODIMENT OF INVENTION SHOWN
IN Fia. 3

In this embodiment of the invention differ-
ent means are provided for controlling the op-
eration of the diaphragm 15, said means heing
embodied in a casing section 113 secured to the
casing section 72 of the emergency delay valve
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device {5 and a casing section 114 secured to.the 75
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section 113; the two sections 18 and 114 re-
placing the sections 73-and- 14 shown in Fig, 1.
The casing section 113 cooperates with the cas-
ing section 12 to clamp the flexible diaphragm 15
in place and to provide at its right hand place
the chamber 88, while clamped between the cas-
ing sections 113 and {14 is another diaphragm
ii5 having at one face a chamber (16 which is
connected by way of passage 181 and pipe 102 to
the delay cock 8.

The diaphragm i 5 is provided for controlling
the position of two oppositely seating poppet
valves t17 and 118. The valve {iT1 is contained
in a chamber (19 provided at the opposite side
of diaphragm {15 and which is in constant com-~
munication with the atmosphere through a vent
port 120. A follower plate {21 is interposed be-
tween the diaphragm 115 and valve ii1. The
valve 118is contained in a chamber 122 which is
connected by a passage 123 to the sanding pas-
sage 63 in the pipe bracket 12. The valves T
and 118 are provided with oppositely arranged
stems 125 which engage each other in a cham-
ber 126. A spring 124 in chamber 122 acfs on
the valve 118 for seating same and for at the
same time unseating the valve {17, said valves
being simultaneously movable in the opposite
direction by diaphragm {165. The chamber 126
is connected to the diaphragm chamber 88 by
passage 89.

OPERATION OF IEMBODIMENT OF INVENTION SHOWN
N Fie. 3

When the delay cock 8 is in the non-delay
position diaphragm chamber 116 is vented to the
atmosphere and spring 124 acts to seat the valve
i{8 and unseat the valve I111. With the valve
{11 unseated diaphragm chamber 88 at one side
of the emergency delay diaphragm 75 is open to
the atmosphere through passage 89, chamber
{26, past said valve to chamber {19 and thence
through the vent port 120. With the chamber
88 thus at atmospheric pressure the diaphragm
15 is adapted to operate upon either a service
or an emergency application of brakes to open
the communication around the emergency delay
choke 84 to.provide the desired service and
emergency rates of build up in pressure through
pipe 83 on the relay valve device 5 and to pre-
vent, in effecting a service application of brakes
premature operation of the safety valve device
59 and consequently undesired loss of fiuid under
pressure from the auxiliary reservoir with a re-
sultant partial loss of braking power on the loco-

‘motive, as hereinbefore described.

If it is desired to delay an emergency applica-
tion of brakes on the locomotive the delay cock 8
is turned from the non-delay position shown to
the delay position above described in which fluid
under pressure is supplied from the pipe 10
through pipe 102 to diaphragm chamber 1186.
This pressure acting on the diaphragm 1i5 de-
flects same in the direction of the right hand and
seats the valve [17 and unseats the valve {18,
With valve {18 unseated chamber 88 at one side
of the emergency delay valve diaphragm 7§ is
connected to passage 100 in the delay valve de-
vice which passage is connected by passage 123
in the filler piece 14 to passage 63 connecting the
ex:nerﬁzncy valve device I3 to the sand valve de-
vice 11. i

The passage 63 is open to the atmosphere
through cavity 62 in the emergency slide vaive
45 when in its normal release position shown in
Fig. 1 so that chamber 88 in the emergency delay
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valve device: 15 is vented to the atmosphere at
all times except when the emergency slide valve
45 moves out of its normal position to its emer-
gency position. With the diaphragm chamber 83
thus at atmospheric pressure at the time a service
application of brakes is effected it will be ap-
parent that the delay diaphragm 15 will operate
to open the by-pass around choke 84 in case
the pressure in passage 81 tends to exceed tnat
obtained in passage 82, due to the restricting
effect of the emergency delay choke 84, so as to
thereby prevent retarding the service applica-
tion of brakes and also prevent operation of the
safety valve device 59 prior to the pressure acting
on the relay valve device § building up to the
adjustment of said safety valve device. :

When the emergency valve device I8 moves
to emergency position in effecting an emergency
application of brakes, however, the fluid pressure
supplied tc passage 63 for operating the sand
valve device 11 also flows through the passages
123 and 180, past the valve 1{8 and thence
through passage 120 to diaphragm chamber 88.
This supply of fluid to chamber 88 is not influ-
enced by the emergency choke 109, and a choke
127 is provided to hold back the supply of fuid
through pipe 68 to the sand valve device {1 so as
to thereby ensure a prompt build up of pressure
in diaphragm chamber 88 to operate the dia-
phragm to hold the delay valve 16 in sealing
engagement with the seat rib 71. With the
valve 78 thus promptly seated upon initiating
an emergency application of brakes it will be
apparent that the supply of fluid from the service
application valve device 16 and emergency valve
device 13 to the relay valve device § will be con-
trolled by the emergency delay choke 84 to pro-
vide the desired retarded or delayed build up in
pressure in the brake cylinder device 6 for delay-
ing the application of locomotive brakes.

CoNcrLusioN

From the foregoing it will be apparent that
the invention provides for delaying an emergency
application of brakes on a locomotive, where stich
is desired, in order that the inertia of the locomo-
tive may be effective to retard the gathering of
slack in a long train. The flow of fluid under
bressure for effecting a service application of
brakes on the locomotive is adapted to occur
through fthe same communication that provides
for delaying an emergency application of brakes,
but the parts are so designed and arranged that
the service application will not be retarded even
on g short train where a maximum rate of service
application is obtained. By not retarding a
service application of brakes a loss of air from
the auxiliary reservoir through the usual safety
valve device and a consequent loss of braking
power on the locomotive for a certain reduction
in brake pipe pressure is avoided. The improved
delay means may be controlled in various man-
ners as shown in the drawing and as above de-
scribed in accordance with the conditioning of
a2 manually operable delay valve which is located
on the locomotive convenient for adjustment by
the engineer.

While several embodiments of the invention
have been shown and described in detail it is not
the intention to limit the scope to these embodi-
ments or otherwise than by the terms of the
appended claims.

Having now described my invention, what I
claim as new and desire to secure by Letters
Patent, is:
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- 1..In a fluid pressure brake, in combination, a
brake pipe, a communication to which fluid under
bressure is adapted to be supplied for effecting
an application of the brakes at a rate dependent
upon the rate of such supply, brake controlling
means operative upon a reduction in brake pipe
bressure to supply fluid under pressure for supply
to said communication at a rate dependent upon
the rate of brake pipe reduction, choke means
disposed between said brake controlling means
and said communication and operative to restrict
the ‘flow of fluid supplied from said brake con-
trolling means to said communication, means for
establishing a by-pass communication around
said choke means to provide for flow of fluid to-
sald communication in accordance with the rate
of supply of fluid under pressure by said brake
controlling means, and delay valve means con-
trolled by two opposing fluid pressures, both of
which are established by said brake controlling
means, said delay valve means being operative to
close said by-pass communication when said
brake controlling means operates in response to
an emergency rate of reduction in brake pipe
bressure, and being operative to open said by-
pass communication when said brake controlling
means, in response to a reduction in brake pipe
pressure at a rate léess than an emergency rate,
operates to supply fluid under pressure at a rate
the flow of which to said- communication would

" be restricted by said choke means. -

2, In a fluid pressure brake for a train, in com-
bination, a brake pipe, a communication to which
fluld under pressure is adapted to be supplied for
effecting an application of the brakes at a rate
dependent upon the rate of such supply, brake
controlling means operative upon a reduction in
brake pipe pressure to supply fluid under pres-
sure to said communication at a rate dependent
upon the rate of brake pipe reduction, choke
means disposed between said brake controlling
means and said communication and operative to
restrict the rate of flow of fluid under pres-
sure supplied to sald communication by said brake
controlling means, and means for establishing g,
by-pass communication around said choke means
to provide for flow of Auid to said communication
in accordance with the rate of supply of fAuid
under pressure by said brake confrolling means,
said last means benig governed by two opposing
fluid pressures, one of which is that present in
said communication and the other of which is
that present in a chamber, said parts being so
arranged that upon operation of said brake con-
trolling means in response to .an emergency rate
of reduction in brake pipe bressure said last
means closes said by-pass communication, and
upon operation of said brake controlling means
in response to a reduction in brake pipe pressure
at a rate less than an emergency rate said last'
means under shorf train conditions opens said
by-pass communication.

3. In a fluid pressure brake for a train, in com-
bination, a brake pipe, a communication to which
fluid under pressure is adapted to be supplied for
effecting an application of the brakes at a rate
dependent upon the rate of such supply, brake
controlling means operative upon a reduction in
brake pipe pressure to supply fluid under pres-
sure to said communication at g rate dependent
upon the rate of brake pipe reduction, choke
means disposéd between said brake controlling
means and said communication and operative to
restrict the rate of flow of fuid under pressure’
supplied to said communication by said brake
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by-pass communication around said choke means
to provide for flow of fluid to said communication
in accordance with the rate of supply of fluid
under pressure by said brake controlling means,
said last means being governed by two opposing
fluid pressures, one of which is that present in
said communication and the other of which is that
present in a chamber, said parts being so ar-
ranged that upon operation of said brake con-
trolling means in response to an emergency rate
of reduction in brake pipe pressure said last
means closes said by-pass communication, and
upon operation of said brake controlling means
in response to g reduction in brake pipe pressure
at a rate less than an emergency rate said last
means under short train conditions opens said
by-pass communication, and manually operated
means for controlling the pressure in said cham-
ber to modify the operation of said last means.

4. In a fluid pressure brake, in combination, a
brake pipe, a communication to which fluid under
pressure is adapted o be supplied for effecting an
application of brakes at a rate dependent upon
the rate of such supply, brake controlling means
operative upon a reduction in brake pipe pressure
to supply fluid under pressure for supply to said
communication at a rate dependent upon the
rate-of brake pipe reduction, choke means for re-
stricting the flow of fluid under pressure from
said brake controlling means to said communica-
tion upon an emergency reduction in brake pipe
pressure and delay valve means normally closing
a by-pass around said choke means and operative
toopen said by-pass to providean increase in pres-
sure in said communication in accordance with the
rate of supply of fluid under pressure by said
brake controlling means, said delay valve means
being controlled by the cooperative action of
the pressure of fluid supplied by said brake con-
trolling means and that acting in said communi-
cation and the opposing pressure of fluid in a
chamber adapted to be either vented or supplied
with fluid under pressure by said brake control-
ling means at a rate in accordance with the rate
of reduction in brake pipe pressure, said delay
valve means being operative by fluid under pres-
stire supplied to said chamber upon operation of
said brake controlling means in response to.an
emergency reduction in brake pipe pressure to
close said by-pass and to open said by-pass upon
operation of said brake controlling means in re-
sponse to a reduction in brake pipe pressure at a
rate less than an emergency rate provided said
choke means restricts the flow of fluid under

pressure from said brake controlling means to.

said communication, said delay valve means be-
ing also operative by the pressure of fluid sup-
plied by said brake controlling means when said
chamber is vented, to open said by-pass provided
said choke means restricts the flow of fluid under
pressure to.said communication - regardless of
the rate of reduction in brake pipe pressure, and
means adjustable manually to one position to
open said chamber to the atmosphere and to
snother position to connect said chamber to said
brake controlling means.

5. In a fluid pressure brake, in combination, &
brake pipe, a communication to which fluid under
pressure is adapted to be supplied for effecting an
application of brakes at a rate dependent upon
the rate of such supply, brake controlling means
operative upon a reduction in brake pipe.pres-
sure to supply fluid under pressure for supply to
said communication at a rate dependent upon
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controlling means, ‘and means for establishing a,

the rate of brake pipe reduction, choke means for
restricting the flow of fluid under pressure from
said brake controlling means to said communica-
tion upon an emergency reduction in brake pipe
pressure, and tmovable abutment means normal-
1y closing a by-pass arcund said choke means and
operative to open said by-pass to provide for flow
of fluid under pressure to said communication at
the rate of supply by said brake controlling means,
said abutment means having one portion of one
face subject to pressure of fluid in said com-
munication and another portion of said one face
subject to said pressure of fluid supplied by said
prake controlling means, and having its opposite
face subject to pressure of fluid supplied by said
brake controlling means to an adjacent chamber,
and being operative by the fluid under pressure
supplied to said chamber upon an emergency re-
duction in brake pipe pressure to close said by-
pass and operative by the pressures of fluid act-
ing on said one face upon a reduction in brake
pipe pressure at a rate less than an emergency
rate to open said by-pass provided said choke
means restricts the flow of fluid under pressure
from said brake controlling means to said com-
munication.

6. In a fluid pressure brake, in combination,
a brake pipe, a communication to which fiuid
under pressure is adapted to be supplied for
effecting an application of brakes at a rate de-
pendent upon the rate of such supply, brake con-
trolling means operative upon. s reduction in
brake pipe pressure to supply fluid under pressure
for supply to said communication at a rate de-
pendent upon the rate of brake pipe reduction,
choke means for restricting the flow of fluid
under pressure from said brake controlling means
to said communication upon an emergency re-
duction in brake pipe pressure, and movable
abutment means normally closing a by-pass
around said choke means and operative to open
said by-pass to provide for fliow of fluid under
pressure to said communication at the rate of
supply by said brake controlling means, said

< abutment means having one portion of one face

subject to pressure of fluid in said communica-~
tion and another portion of said one face subject
to said pressure of fluid supplied by said brake

controlling means, and having its opposite face
- subject to pressure of fluid supplied by said brake

controlling means to an adjacent chamber, and
being operative by the fluid under pressure sup-
plied to said chamber upon an emergency reduc-

tion in brake pipe pressure to close said by-pass

and operative by the pressures of fluid acting on
said one face upon a reduction in brake pipe
pressure at a rate less than an emergency rate
to open said by-pass provided said choke means
restricts the flow of fluid under pressure from
said brake controlling means to said communica~
tion, and manually operated valve means having
one position establishing communication between
said chamber and brake controlling means and
operative to another position to close said com-
munication and to vent said chamber to thereby
render said valve means operative to open said
by-pass whenever said choke means restricts the
flow of fluid under pressure from said brake con-~
trolling means to said communication.

7. In a fiuid pressure brake, in combination, a
brake pipe, a communication to which fluld under
pressure is adapted to be supplied for effecting
an application of brakes at a rate dependent
upon the rate of such supply, brake controlling
means operative upon a reduction in brake pipe
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bressure to supply fluid under pressure for supply
to said communication at a rate dependent upon
the rate of brake pipe reduction, choke means
for restricting the flow of fluid under pressure
from said brake controlling means to said com-
munication upon an emergency reduction in
brake pipe pressure, snd movable abutment
means normally closing a by-pass around said
choke means and operative to open said by-pass
to provide for flow of fluid under pressure to said
communication at the rate of supply by said
brake controlling means, said abutment means
having one portion of one face subjact to pres-
sure of fluid in said communication and another
portion of said one face subject to said pressure
of fluid supplied by said brake controlling means,
and having its opposite face subject to pressure
of fluid supplied by said brake contrclling means
to an adjacent chamber, and being operative by
the fluid under pressure suppled to said chamber
upon an emergency reduction in brake pipe pres-
sure to close said by-pass and operative by the
pressures of fluid acting on said one face upon
a reduction in brake pipe pressure at a rate less
than an emergency rate to open said by-pass
provided said choke means restricts the flow of
fiuid under pressure from said brake controlling
means to said communication, a delay pipe,
double check valve means controlling communi-
cation between said chamber and brake control-
ling means and operative by fuid pressure in
said delay pipe to open the last. named communi-
cation, and operative by fluid pressure supplied
by said brake controlling means when said pipe
is vented to close said last named communication
and to conneet said chamber to said pipe, and a
delay valve movable manually to one position to
vent said pipe and to another position for sup-
plying fluid under pressure to said pipe.

8. In a fiuid pressure brake, in combination, a
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brake pipe, a communication to which fluid-undey -

pressure is adapted to be supplied for effecting
an apblication of brakes at a rate dependent
upon the rate of such supply, brake controlling
Imeans operative upon an emergency reduction
in pressure in said krake pipe to supply fuid
under pressure at a normal emergency rate for
supply to said communication to effect a normal
emergency application of brakes and operative
upon a reduction in brake pipe pressure at a rate
less than an emergency rate to supply fuid under
pressure at a correspondingly slower rate for
supply o said communication to effect an appli-
cation of the brakes, delay choke means for
reducing the supply of fluid under pressure to
said communication to a rate less than said nor-
mal emergency rate, a by-pass around said delay
choke means for rendering said delay choke
means ineffective, valve means controlling said
by-pass and controlled by the cooperative action
of the pressures of fluid supplied by said brake
controlling means and acting in said communi-
cation and the opposing pressure of fluid in a
chamber supplied by said brake controlling means
at a rate dependent upon the rate of brake pipe
reduction, said valve means being operative by
the pressure of fiuid supplied to said chamber
upon an emergency rate of reduction in brake
pipe pressure to close said by-pass and operative
by said cooperating pressures upon a slower rate
of supply of fluid by said brake controlling means
-to open said by-pass provided said slower rate
of supply of fluid is restricted by said delay choke
means in flowing to said communication.

9. In a fluid pressure brake, in combination, a
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brake pipe, 2 communication to which fluid un-"
der pressure is adapted to be supplied for effect-
ing an application of brakes at a rate dependent
upon the rate of such supply, brake controlling
means operative upon an emergency reduction
in pressure in said brake pipe to supply fluid
under pressure at & normal emergency rate for )
supply to said communication to effect a normal
emergency application of brakes and operative
upon a reduction in brake pipe pressure at a rate
less than an emergency rate to supply fluid un-
der pressure at a correspondingly slower rate
for supply to said communication to effect an
application of the brakes, delay choke means for
reducing the supply of fluid under bressure to
said communication to a rate less than said nor-
mal emergency rate, a by-pass arcund said .de-
lay choke means for rendering said delay choke
means ineffective, valve means controlling said
by-pass and controlled by the cooperative action
of the pressures of fluid supplied by said brake
controlling means and acting in said communi-
cation and the opposing pressure of fluid in a
chamber connected to said brake contrelling
means fer supply with fluid under pressure:
therefrom, said valve means being operable by
the cooperating fAuid pressures to open said by~
Dass on & service rate of reduction in brake pipe
pressure providing the rate of supply of fluid by
said brake controlling means is such that said
delay choke means restricts the flow cf fluid to
said commnication, emergency choke means for
controlling said normal emergency rate of sup-
Ply of fluid to said communication, the connec-
tion between said chamber and said brake con-
trolling means being ahead of said emergency
choke means to thereby provide an increase in
Pressure in said chamber at a faster rate than
the opposing cooperating pressures increase in
effecting an emergency application of the brakes
for thereby efiecting operation of said valve
means to close said by-pass.

10. In a fluid pressure brake, in combination,
a brake pipe, a communicaticn to which fluid
under pressure is adapted to be supplied for
effecting an application of brakes at a rate de-
bendent upon the rate of such supply, service
brake controlling means responsive to either a
service or an emergency reduction in brake pipe
bressure to supply fluid under pressure at &
service rate to a passage for supply to said com-~
Iunication, emergency brake controlling means
operative upon an emergency reduction in brake
bipe pressure to supply fluld under pressure to
said passage for supply to said communication,
emergency choke means arranged %o control the
rate of flow of fluid under pressure from sgid
emergency brake contrelling means to said pas-
sage, the supply of fluid to said Passage by both
said brake controlling means-upon an emergency
reduction in brake pipe pressure being adapted
to provide a normal rate of emergency brgke
application, delay choke means arranged to re-
tard the flow of fluid under pressure from said
bassage to said communication to provide an
emergency application of brakes at a rate slower
than said normal rate, a by-pass around said
delay choke means for rendering same ineffec-
tive, valve means controlling said by-pass, said
valve means being controlled by the cooperative
action of the pressures of fluid in said passage
and in said communication and the opposing
bressure of fiuid in a chamber connected with
said passage and being operative by the pressure
of fluid in said chamber to cloge said by-pass in




10

effecting an emergency application of brakes and
being operative by the cooperative action of
pressures in said passage and communication to
open said by-pass in effecting a service applica-
tion of the brakes providing the fluid supplied
by said service brake control means to said pas-
sage is restricted by said choke means in flowing
to said communication.

11. In a fluid pressure brake, in combination,
a brake pipe, a communication to which fluid
under pressure is adapted to be supplied for ef-
fecting an application of brakes at a rate de-
pendent upon the rate of such supply, service
brake controlling means responsive to either a
service or an emergency reduction in brake pipe
pressure to supply fluid under pressure at a
service rate to a passage for supply to said com-
munication, emergency brake controlling means
operative upon an emergency reduction in brake

pipe pressure to supply fluid under pressure £o

said passage for supply to said communication,
emergency choke means arranged to control the
rate of flow of fluid under pressure from said
emergency brake controlling means to said pas-
sage, the supply of fluid to said passage by both
said brake controlling means upon an emergency
reduction in brake pipe pressure being adapted
to provide a normal rate of emergency brake ap-
plication, delay choke means arranged to retard
the flow of fluid under pressure from said pas-
sage to said communication to provide an emer-
gency application of brakes at a rate slower than
said normal rate, a by-pass around said delay
choke means for rendering same ineffective,
valve means controlling said by-pass, said valve
means. being controlled by the cooperative action
of the pressures of fluid in said passage and in
said communication and the opposing pressure
of fluid in a chamber connected with said pas-
sage and being operative by the pressure of fluid
in said chamber to close said by-pass in effect-
ing an emergency application of brakes and be-
ing operative by the cooperative action of pres-
sures in said passage and communication to open
said by-pass in effecting a service application of
the brakes providing the fluid supplied by said
service brake control means to said passage is
restricted by said choke means in flowing to said
communication, said emergency choke means

being so located in said passage as to restrict :

‘flow of fluid under pressure to said chamber as
well as to said delay choke means.

12, In a fluid pressure brake, in combination,
a brake pipe, a communication to which fluid
under pressure is adapted to be supplied for ef-
fecting an application of brakes at a raie de-
pendent upon the rate of such supply, service
brake controlling means responsive to either a
service or an emergency reduction in brake pipe
pressure to supply fluid under pressure at a
service rate to a passage for supply to said com-
munication, emergency brake controlling means
operative upon an emergency reduction in brake
pipe pressure to supply fluid under pressure to
said passage for supply to said communication,
emergency choke means arranged to control the
rate of flow of fluid under pressure from said
emergency brake controlling means to said pas-
sage, the supply of fluid to said passage by both
said brake controlling means upon an emergency
reduction in brake pipe pressure being adapted
to provide a normal rate of emergency brake ap-
plication, delay choke means arranged to retard
the flow of fluid under pressure from said pas-
sage to. said communication to provide an emer-
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gency application of brakes at a rate slower than
said normal rate, a by-pass around said delay
choke means for rendering same ineffective, valve
means controlling said by-pass, said valve means
being controlled by the cooperative action of
the pressures of fluid in said passage and in said
communication and the opposing pressure: of
fluid in a chamber connected with said pas-
sage and being operative by the pressure of
fluid in said chamber to close said by-pass
in effecting an emergency application of
brakes and heing operative by - the coopera-
tive action of pressures in said passage and
communication to open said by-pass in effecting
a service application of the brakes providing the
fluid supplied by said service brake control means
to said passage is restricted by said choke means
in flowing to said communication, said emer-
gency choke means being so located in said pas-
sage as to restrict the supply of fluid under pres-
sure to said delay choke means but not to said
chamber from said emergency brake controlling
means.

13. In a fluid pressure brake, in combination,
a brake pipe, a communication to which fluid
under pressure is adapted to be supplied for ei-
fecting an application of brakes at a rate de-
pendent upon the rate of such supply, service
brake controlling means responsive to either a
service or an emergency reduction in brake pipe
pressure to supply fluid under pressure at a
service rate to a passage for supply to said com-
munication, emergency brake controlling means
operative upon an emergency reduction in brake
pipe pressure to supply fluid under pressure to
said passage for supply to said communication,
emergency choke means arranged to control the
rate of flow of fluid under pressure from said
emergency brake controlling means to said pas-
sage, the supply of fiuid to said passage by both
said brake controlling means upon an emergency
reduction in brake pipe pressure being adapted
to provide a normal rate of emergency brake ap-
plication, delay choke means arranged to retard
the flow of fluid under pressure from said pas-
sage to said communication to provide an emer-
gency application of brakes at a rate slower than
said normal rate, a by-pass around said delay
choke means for rendering same ineffective, valve
means controlling said by-pass, said valve means
being controlled by the cooperative action of the
pressures of fluid in said passage and in said
communication and the opposing pressure of fluid
in a chamber connected with said passage
and being operative by the pressure of fluid
in said . chamber to close said by-pass in
effecting an emergency application of brakes
and being operative by the cooperative ac-
tion of pressures in said Ppassage and com-
munication to open said by-pass in effecting
a service application of the brakes providing the
fluid supplied by said service brake control means
to said passage is restricted by said choke means
in flowing to said communication, and manually
controlled means for controlling communication
between said chamber and passage and operative
to either open said communication or to close
same and connect said chamber to the atmo-
sphere for thereby rendering said valve means
operable to open said by-pass whenever said
delay choke means acts to retard the flow of
fluid under pressure from said passage fo said
communication.

14. In a fluid pressure brake, in combination,
a brake pipe, a' communication through which
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fluid under pressure is adapted to be supplied for
effecting an application of brakes at a rate de-
pendent upon the rate of such supply brake
controlling means operative upon an emergency
reduction in pressure in said brake pipe to supply
fluid under pressure at a normal emergency rate
to a passage for supply to said communication
to effect an emergency application of the brakes,
said brake controlling means being also opera-
tive upon a reduction in brake pipe pressure at
a rate less than said emergency rate to supply
fluid under pressure to said passage at a corre-
sponding rate for supply to said communication
to effect an application of brakes at a correspond-
ing rate, choke means arranged to retard the
flow of fluid under pressure from said passage
to said communication in effecting an emergency
application of the brakes, a by-pass around said
choke means for rendering said choke means in-
effective, a chamber, valve means normally clos~
ing said by-pass and adapted to be operated by
the cooperative action of pressures in said pas-
sage and communication when said chamber is
vented to open said by-pass, said valve means
being operative when fluid under pressure is
supplied to said chambeér to close said by-pass,
said brake controlling means being operative in
effecting an emergency application of brakes to
supply fluid under pressure to said chamber and
at all other times to connect said chamber to the
atmosphere.

i5. In a fluid pressure brake, in combination,
a brake pipe, a communication through which
fluid under pressure is adapted to be supplied
for effecting an application of brakes at a rate
dependent upon the rate of such supply, brake
controiling means operative upon an emergency
reduction in pressure in said brake pipe to sup-
ply fluid under pressure at a normal emergency
rate to a passage for supply to said communi-
cation to effect an emergency application of the
brakes, said brake controlling means being also
operative upon a reduction in brake pipe pres-
sure at a rate less than said emergency rate to
supply fluid under pressure to said passage atb
a corresponding rate for supply to said commu-
nication to effect an application of brakes at a
corresponding rate, choke means arranged to
retard the flow of fluid under pressure from said
passage to said communication in effecting an
emergency application of the brakes, a by-pass
around said choke means for rendering said
choke means ineffective, a chamber, valve means
normally closing said by-pass and adapted to
be operated by the cooperative action of pres-
sures in said passage and communication when
said chamber is vented to open said by-pass,
said valve means being operative when fluid
under pressure is supplied to said chamber to
close said by-pass, said brake controlling means
keing operative in effecting an emergency ap-
plication of brakes to supply fluid under pres-
sure to said chamber and at all other times to
connect said chamber to the atmosphere, valve
means controlling communication between said
chamber and brake controlling means and op-
erable to close said communication and to open
said chamkbker to the atmosphere, and manually
operable means having one position for actuat-
ing the last named valve means to connect said
chamber with said brake controlling means and
another position for actuating the valve means
for connecting said chamber with the atmos-
phere.

16. In a fluid pressure brake, in comhination,
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a brake pipe, a communication to which fluid
under pressure is adapted to be supplied for ef-
fecting an application of the brakes at a rate
dependent upon the rate of such supply, brake
controlling means - operative upon a. reduction
in brake pipe pressure at an emergency rate to
supply fluid under pressure to a passage at a
corresponding rate for supply fto said communi-
cation to effect an emergency application of
brakes and operative upon a reduction in brake
pipe pressure at a rate less than an emergency
rate to supply fluid under pressure to said pas-
sage abt a corresponding rate for supply to said
communication to effect a service application
of brakes, a safety valve device, said brake con-
trolling means being operative in effecting a
service application of the brakes to connect said
safety valve device to said passage for limiting
the pressure of fluid in said passage and com-
munication, and being operative in effecting an
emergency application of brakes to disconnect
said passage from said safety valve device, choke
means arranged in a communication between
said passage and communication for retarding
the flow of fuid under pressure from said pas-
sage to said communication in effecting an
emergency - application of brakes, a by-pass
around said choke means for rendering said
choke means ineffective, and valve means nor-
mally closing said by-pass and subject to the
cooperative action of pressures of fluid in sald
passage and communication and the opposing
pressure of fluid in a chamber communicating
with said passage, said valve means being oper-
ative by fluid supplied to said chamber in effect-
ing an emergency application of the brakes to
close said by-pass and being operative by the
pressures in said passage and communication to
open said by-pass upon a reduction in the brake
pipe pressure at a rate less than an emergency .
rate providing said choke means restricts the
supply of Auid under pressure from said passage
to said communication..

17. In a fluid pressure brake, in combination,
a brake pipe, a communication to which fluid
under pressure is adapted to be supplied for ef-
fecting an application of the brakes at a rate
dependent upon the rate of such supply, brake
controlling means operative upon a reduction
in brake pipe pressure ab an emergency rate to
supply fluid under pressure to-a passage at a
corresponding rate for supply to.said communi-
cation to effect an emergency application of
brakes and cperative upon a reduction in brake
pipe pressure at a rate less than an emergency
rate to supply fuid under pressure to said pas-
sage at a corresponding rate for supply to said
communication to effect a service application of
brakes, a safety valve device, said brake con-
trolling means being operative in effecting a
service application of the brakes to connect said
safety valve device to said passage for limiting
the pressure of fluid in said passage and com-
raunication, and being operative in effecting an .
emergency application of brakes to disconnect
said passage from said safety valve device,
choke means arranged in a communication be-
tween said passage and communication for re-
tarding the flow of fluid under pressure from
said passage to said communication in effecting
an emergency application of brakes, a by-pass
around said choke means for rendering said
choke means ineffective, and valve means nor-
mally closing said by-pass and subject to the
cooperative action of pressures of fluid in said
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passage and communication and the opposing
DPressure of fluid in a chamber communicating
with said passage, said valve means being op-
erative by fluid supplied to said chamber in ef-
fecting an emergency application of the brakes
to close said by-pass and being operative by the
pressures in said passage and communication to
open said by-pass upon a reduction in the brake
bipe pressure at a rate less than an emergency
rate providing said choke means restricts the sup-
ply of fluid under pressure from said passage to
said communication, and manually controlled
valve means controlling communication between
said chamber and passage and operative to
either close same or to open said chamber to
the atmosphere for thereby rendering said valve
means operable by the pressure of fluid supplied
to said passage to open said by-pass providing
said choke means restricts the flow of fluid
under pressure from said passage to said com-
munication.

18. In a fluid pressure brake, in combination,
a brake pipe, a safety valve device, 5 communica-
tion to which fluid under pressure is adapted to
be supplied for effecting an application of brakes
at a rate dependent upon the rate of such sup-
ply, a service application valve device operative
upon a service reduction in brake pipe pressure
to supply fAluid under pressure to a passage at a
service rate for supply to . said communication
to effect a service application of brakes, an
emergency valve device, both of said valve de-
vices being operative upon an emergency reduc-
tion in brake pipe pressure to supply fluid under
pressure to said passage for supply to said com-
munication to effect an emergency application
of brakes, said emergency valve device connect-
ing said safety valve device to said passage for
limiting the pressure of fluid therein in effecting
a service application of brakes and disconnecting
said safety valve device from said passage in
effecting an emergency application of brakes,
choke means arranged to retard the flow of fluid
under pressure from said passage to said com-
munication in effecting an emergency applica-
tion of brakes to a rate less than the rate of sup-
ply to said passage by said valve devices, a by-pass
around said choke means for rendering said choke
means ineffective, delay valve means controlling
said by-pass and subject when closing said by-
pass to the cooperative action of the pressures of
fluid in said passage and communication, said de-
lay valve means being subject to the opposing ac-
tion of fluid pressure in a chamber supplied by
said emergency valve device in effecting an
emergency application of the brakes and vented
at all other times to thereby render said delay
valve means operative to close said by-pass in ef-
fecting an emergency application of brakes ond
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to open said by-pass in effecting & séivice appli«
cation of brakes, and manually controlied valve
means controlling .communicaticn between said
chamber and said emergency valve device and op-
erative to close same and to connect said cham-
ber with the atmosphere for thereby rendering
said delay valve means non-operable in effecting
an emergency application of brakes as well as in
effecting a service application of brakes.

19. In s fluid pressure brake, in combination, a
brake pipe, a safety valve device, a communica-
tion to which fluid under pressure is adapted to
be supplied for effecting an application of brakes
at a rate dependent upon the rate of such S1ip-
ply, a service application valve device operative
upon a service reduction in brake pipe pressure
to supply fluid under pressure to g passage at a
service rate for supply to said communication
to effect a service application of brakes, an
emergency valve device, both of said valve de-
vices being operative upon an emergency reduc-
tion in brake pipe pressure to supply fluid under
bressure to said passage for supply to said com-
munication to effect an emergency application
of brakes, said emergency valve device connecting
said safety valve device to said passage for lim-
iting the pressure of fluid therein in effecting a
service application of brakes and disconnecting
said safety valve device from said passage in ef-
fecting an emergency application of brakes, choke
means arranged to retard the flow of fiuid under
pressure from said passage to said communication
in effecting an emergency application of brakes
to a rate less than the rate of supply to said pas-
sage by said valve devices, a by-pass around said
choke means for rendering said choke means in-
effective, delay valve means controlling said by-
pass and subject when closing said by-pass to
the cooperative action of the Pressures of fluid
in said passage and communication, said delay
valve means being subject to the opposing action
of fluid pressure in a chamber adapted to be con-
nected with said passage for rendering said valve
means operable by the pressure of fluid in said
Dassage in effecting an emergency application of
brakes to close said by-pass and to render same
operable to open said by-pass by the pressures of
fluid in said passage and communication upon the
supply of fluid under pressure to said passage in
effecting a service application of brakes, snd
manually adjustable valve means controlling
communication between said chamber and pas-
sage and operable to close same and to connect
said chamber with the atmosphere for thereby
rendering said delay valve means operable by the
pressures of fluid in said passage and communi-
cation to open said by-pass in effecting an
emergency application of brakes.
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